where i T  is the time width in terms of time step t  . The force of infection (λi) of age group i-th was adjusted with the seasonal forcing 38 function:
29

Force of infection
where ω is the seasonal forcing parameter and T equals to one year. The ω was estimated 41 through model fitting and the seasonal forcing function corresponds to be maximum in
42
March to May and to be minimum in September to November.
43
Suppose βij is the disease transmission rate from individuals in age group j-th to i-th, then
given Nj is the population size of age group j-th. Because of different contact patterns, a 46 who acquires infection from whom (WAIFW) matrix was used. WAIFW matrix is 47 commonly employed in a disease transmission model to take account of the heterogeneity 48 of transmission pattern when an infectious disease is highly age-dependent. An early 49 study has showed that majority of children should be vaccinated well before the age of 50 first attendance at school for a measles eradication by using an age-structured disease 51 transmission model [9] . The use of WAIFW matrix has been further extended to adapt different contact patterns [10] . By using a recent published social contact data [1] , the 53 WAIFW matrix was constructed by the following:
where βij is the disease transmission rate from individuals in age group j-th to individuals Those vaccinated subjects will advance to their corresponding recovered compartments.
71
Model calibration
72
The model parameters were estimated using Markov Chain Monte Carlo (MCMC) 73 method in a Bayesian inferential framework. The observed measles incidence data (xi(t))
74
were fitted against the model generated incidence i.e. ) (
for each of day t.
75
A likelihood function was formed by assuming Poisson-distributed measles incidence:
In the MCMC estimation, flat prior distributions were assumed for all parameters 78 (Table 1) . A random walk Metropolis algorithm was used to obtain the posterior 79 distributions. Totally 10000 iterations were used as the burn-in period and the subsequent 80 100 000 iterations were used to draw the posterior estimates.
Step sizes were selected to were used to summarize the estimates.
85
SIA scenarios
86
A number of SIA scenarios were tested on the baseline scenario of the calibrated model.
87
The assessment of the simulation is to evaluated the effectiveness of SIAs targeting Figure S1 . Annual incidence rates when SIAs were applied lately in 2020 to different age groups with 90% (A and B), 50% (C and D), and 20% (E and F) coverage levels. Left (A, C, and E) and right (B, D, and F) panels respectively refers to 2-year and 4-year cycle of SIAs. Figure S2 . Interquartile ranges of the annual incidence rates at year 2020, 2024, 2028, and 2032 under different scenarios of2-year cycle of SIAs in the sensitivity analysis. 90%, 50%, and 20% coverage levels are presented at upper, middle and lower panels respectively.
